1 19] wxmmmmrm 

[12] swt m%wm% 

[21] 00120967.1 



[51] Int. CI 7 



H04J 14/02 
G02B 5/20 



[43]<&JF H 2001 ^ 2 j| 28 0 


[Ul&TF-f CN 1285667A 


[22]*«H 2000.8.2 [21 3**-* 00120967.1 




[30]«jfe« 




[32J1999.8.2 [33]US [31]60/146,355 




[71]** A &##c5££?*fc 

























[57] «* 

-#st^asiffi# wdm 
-30^^+70^ mmmmm^M^^^Bm^ 

m% 100 x 10-VK m 130 x 10- 7 /K o & Si0 2 ^,^fe 



so,** 




-«*• 
I 

OO 
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O 
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*L *) * * 45 



1. wdm )I%*M«QNM. »»fl£«^ , 6**»*ft 

m^^mmm&^-^mmmm, sio 2 #£-3o-c 

M+TO'C^MjS^fflrt^WTO^tt^^ifc^ 100X10-VK— 130X 
KrVKo 

2. wdm myt^m&i&mm, 

m^ttZj'J&^J&ftfto SiQ 2 > R 2 0 (R: $&&Jl7«) ft Ti0 2 ,fft^/&# 
ift^*^^ 60 

ft%>&m&®t& sio 2 , r 2 o (R: m&mTtmy &*no 2 , m^m^m 

Si0 2 38—58%, 

Ti0 2 7-30%, 

Al 2 O s 0-12%, UR 

R 2 OM 15-40% o 

5. *n&3HM;£ 4 ^&rM2£3lM!, 

^^K%Tt^^^R 2 OW 

Na 2 0 10-25%, ft 

K 2 0 4— 15% o 

e. 2 §g 3 mmfctt*&m 

Si0 2 38—55%, 



NajO 
K 2 0 
Ti0 2 
A1 2 0 3 



13-25%, 



2—15%, 
10-25%, 
0. 5-8%o 



7. lm%l%m& 2 M 6 ^ttM— ^U5f3^WUal*JII. JWffi^Jt 
4 3 ^^M^!>--#3&S^±^«fCttltlW«,^ R'O *D*MM*. 

9. -toft^ll^ 8 J^fldftMSA. »+«3*Ml*Wf^* R'O ft 

MgO 0-13%, 

CaO 0-10%, 

SrO 0-8%, 

BaO 0-6%, & 

ZnO 0— 10% o 

10. U-®M£$l 7 M 9 mffti&ffi&M&M* ^Wft&Tg: 

MgO 1-13%, 
ZnO 0. 5-10%, A 

Sb 2 0 3 0.1%. 

11. imu%m$<. 2 1 io ^teft—mfftf&tfyd&i&M* ^wftfeT 
& * w % it # w 

Zr0 2 0-2%, 
Hf0 2 0-2%, 
La 2 0 3 0-2%, \>X$L 

Y 2 0 3 0— 2%c 

12. W^m^ 2 I 10 Mffi&tii&M&WL* aWfiEi^ 
^^SMjgmffl^-30*CM+70'CW, ¥#«tt&J*Ifc#ft?£A 100X10 

-vk m 130 x 10-vk mn o 

13. tamm^t 12 0r*&fi«i&MI, JWMC«E : FK4«asW*B 

^-3orM+7o-cBt, ^mmmmmmmmA iooxio-vk m 120X 



io- 7 /Kmffl. 

14. imu^m^ i m 13 +&ft—mBmtfy&tmm. awta^ 

Knoop SEg^/J^ 455MPao 

is. -ftRftmift&ikto&n / £*4H*#wtt#* 

16. 15 Jffl£tttt*4». WfiE^E^+^^WW^ 

^•feWlSMfA-O. 0025nm/K M+0. 0025nm / K ?M rt • 
15 16 Jfr*fett*3fc*. 

is. -ft^aftaiw^, itMiiifiiii^iifia^ cwdm) 

Hi 

]Ri[<E-30TCM+70T:ttWMfiBrtAh^ 100X10-VK 130X10-7K 

19. 18 fr&fiWSfc, MSffifc^JfRttftSMffte 

fflflwftfsninsr r 2 o « Tio 2 mmm, ^±mu&mmmyt^mm 



wdm <«-K:^»^KHft^) wa^rt. iiai^^Tt 
^■fli^wtt«^fe#t b^«^j wdm m&#i%&mm.&) 

10—339825 JP— 4 H10-512975 

^SW^M^4iMtWifBt (Haruo Takahashi, &m?t¥ 
Vol.34 (4),). 



tt^HSW«3fc#. **** SiO,fl«|jBttl»Jft. -££-30'C--+70*C#jM^ 

Kflrt AW4MMiaMfc& ioox io- 7 / K J§ box io* 7 / K 

Si0 2 , R 2 0 (£4» R ^*-«fefe*l7C*). & Ti0 2 3j 



a, &m-wmmftim> »sto#&# sio 2 , r 2 o r tt&-m.&m 

Si0 2 38-58% 

Ti0 2 7-30% 

A1 2 0 3 0.12% 

R 2 0 15—40% 

#hi^r 2 o, umfc%itw, 

Nap 10-25% U%. 

K 2 0 4-15% 

Si0 2 38—55% 

Na 2 0 13-25% 

K 2 0 2-15% 

Ti0 2 10—25% 

A1 2 0 3 0.5—8% 

&Bft%T\-&> R'Ofitl^*^2-15%o 

R'O MtnTJ&ifr, &Bfc%if&: 

MgO 0—13%, 

CaO 0—10%, 

SrO 0—8%, 

BaO 0-6%, 



ZnO 0-10%. 

MgO 0-13% 
Zn O 0.5-10%, 
Sb 2 O a 0-1% 

Zr0 2 0-2%, 

HfQ 2 0-2%, 

La 2 0 3 0-2%, 

Y 2 0 3 0-2% 

mMm^^Bm^tE-30'C -+70*CMJgmfflrt^J 100X 10- 7 -130X 
10" 7 o 

+70'CMJglSfflrtAW :s F^I«^^^^ 105X10- 7 -120X10- 7 <, 
^^WKnoop 5,M?M^ 455Mpa, 

JIWMJg^?£B£-0.0025nm / k S+0.0025nm / k » 

m, &wmm&-3ov-+7ovMumm>mftM:m¥i%mmmM&& 100 



x io- ? i§ box io- 7 2:no, *«atfi!*n^*aaij«^w rio 2 mm±m® t it 

MMfWIM 100X10- 7 -130X 10- 7 / HVtm 105 XIO- 7 

-i2oxio- 7 /k, nmmm&m®wj>o) 



m, &mmm&mftfr*mmibft¥&!3Ms&k. mat, ^t^mm^ 
sio 2 ^^o'cm+io'cmu&nm^Mm'fmm^mmm^m^ 

100X10- 7 -130X10' 7 /k 105X10" 7 -120X10- 7 /ko ^ffiSjistt 

® 0 mv, mm-k^ sk> 2 &m*Mtowt&ttmm#m&-®>mffi±ytm 

^i$^mwmnmm~Mf&wmm^m®im B 2 o,m p 2 o 5 sk> 2 

-M&mn B 2 o 3 m p 2 o 5 m, kw^ sio 2 mm^^^^mmm- 
Mj&yummm, *nmsio 2 i¥ifr*&mmm-Mj&m* 

^/h^455MPa, Wtfe%J:=?- 460MPa, M^^J^C^ 500MPa» 
m>$k%WL% 100X10" 7 -130X10" 7 /K, ftMfo 105 X 10" 7 — 120X 10' 7 / K, 

m sio 2 , r 2 o (R: i&fcjSTcit), r Tio 2 , #R&&^i&ftM&mn 
Mi±6omft%o ^-^m, m^^w^^m^m sio 2 , r 2 o(r s 

^MtcIO, R Ti0 2 , ^JL^S^W^SnrUJlM^^^M^ 
TX*, ±&$&%mffi% Si0 2 ~R 2 0-Ti0 2 wm^m- Win 



Kuoop MMTf'bT 455MPa, 460MPa, 500MPa, ft! 

& sio 2 -R 2 o-Tio 2 wm$tm*> s\o 2 mm^mmmm^M, #r 
r 2 o sffl^^4»^f^w sio 2 m ¥®*&&mmm&%iM^m 

mm±.& sio 2 -R 2 o-Tio 2 fc%&vm> ^nmmmmm^m 

mmum^mmm±o ^mmmnnm r 2 o T\o 2 ^m^ 
me^isu ^j*p^^ r 2 o ^ Tio 2 2,mM&&nm, mt&mmMm 
mm a?m%.m fym^mm^M^mm. cmm^^^ <&^> 
mmM^m&*&mmmmnm^mmmm.o r 2 o Tio 2 ®& 

i^S/S^m Si0 2 -R 2 0-Ti0 2 #^M^^mS3tBJW» 
ftMtfrttfflW 1-3 * 1.6 ^fgJWM-fe^o ^**-h5S#mW^ 

^ sio 2 , sio 2 ^T 38 mfc%^mikm^MH<m&#m'J>$: 
mmo mm, %^%mm&%)mi&mm±.m&n<> sio 2 £ 

^ 58 m&%, &&^m&fo&^&<&T±&m%imm, 
mmmBL, mijurmmn®* %mm±m®w, sio.Mmmm&T ™- 

58^%mffl^» fl3&* 38-50 ffftK, lEttift* 38-48 SiQ, 

^— r 2 o £T 40 *^«#»r*^5!3«»isn«*Sptt. 

@jfeR 2 0 WMW^f 15-40 *#WW«H. fltffc* 22-32 0^% o 
fl^tt*&M*UM*l R 2 0, rTUJIS Nap ft / A K 2 0. XRPRMft. Ift 
jg^W Na2 0 5fP K 2 0 #^&f!SWfc^&$H5l* Na^ fP K 2 0 fflft. 



Ns^O WfflttMi^l 10-25 mfc%, Httl^ 13-25 ^&%, M 
at&% \5-22Bfr%. 8— 2rffi» K 2 OWffl*mffl^2-15, Mttaft* 
4-15 JH^%, ®:-pVm%l6-lSmKs%, m.®M$i6-\Q%<. 

TOtttt^MW&matft^TOIKHIrt. 30 Ti0 2 >f^«J 
ttf»«lrtttf*tttt««KI*. H An Ti0 2 WfflMfittt^ 7-30 

HE^M«a. Efftifc* 10-25 t-^M^ 10-22 J|E$K$ 

#12-22^%, *ffeiS2& 12-20 J*fc*«. 

A1 2 0 3 #^^#^iPA?U Si0 2 -R 2 0-Ti0 2 #^SW*, 
^jlfflMIWiH^W. A1 2 0 3 ^ 12 0%%, 

IftRf 0-12*^«, 0.5-25 0.5-8$^%, 

3&— 1-8 j^K%l£# 2-8f^K%, 1M2-6|^%. 

jn±M4fe. ai 2 o 3 S#3jffi&j&#jtaA5iJ sio 2 -R 2 o-Tio 2 W&fo 

wmo mm, ai 2 o 3 ^*jfiM»A^ipxa«3d+. ^jfeitmr, ^ 

Si0 2 38-58% 

N^O 13-25% 

K 2 0 2-15% 

Ti0 2 10-25% 

A1 2 0 3 0.5-8% 

«E±jiswiift^+. «*f^niR5fe Rao WW*, am. r 2 om 

bTPS^ 15-40 ^%mfflrt» fftft3l 22-32 jE£n&±i££i 

S^±&Ji«fc^#iiM:#. , ffift^^SM MgO m ZnOo 



ZnO 0-10%, 
MgO 0—13%, 

CaO 0-10%, 

SrO 0-8%, 
BaO 0— 6%o 



JCJtattift. WIW^*. Ul^%it^. 1-13%^ MgO Si 0.5-10 
%&JZnOo 

_Li££Kj Si0 2 -R 2 0-Ti0 2 #^3&l8 RT&#— (refining 
agent), #Jftl Sb 2 0 3 , gMfrR^ 0-0.1 *&K*£fflrt. 

^T*#W^t#ltt. Si0 2 -R 2 0-Ti0 2 RT^WM^— Wftifctt. 
ZKV Hfl0 2 , La 2 0 3 , & Y 2 0 3 ° ifftl Zr0 2 > Hf0 2 . La 2 0 3 , R Y 2 0 3 

ftfe—jft^tijlM&R? 0-1.2 H^K%?afflf*l, 

jR^/h^w^mffl. ^±^#^#^c^ 0.2 ^^%b^, nm^mm 

H»**li^lftWKBI». *tifc*&. «UJLi> La^7C«, Nb, Ta> 
Ws B> Ga^ Zn. Ge> Pb. P. Sb^ Bk Te ^MfW^nTinA, ^ 

«#£fft, Si0 2 > Na 2 0> K 2 0. Ti0 2 . A1 2 0 3 . MgOs ZnO WM^J 

*HE, §KS±ife^^W» #JLSb 2 o 3 inAfd^#f4^^»Jo 

i2oxio- 7 /K) m^mm mmmM$c%m uoxio-vk), rafi 

4k, fifcfJ*f1?*HM*#ttffiKl. WI*«B3e«l#2lRIW»«K 



tkSMnWW— *W*W7C»#. 3t^#-7C*W* Si0 2 

-R 2 o-Tio 2 #jK**»ia«i*¥^#^fiH^-iajew*#±. 0 

^IWASHHn 410)> ^Z.^. ^Zi'j#> £Jg¥3£P3#& 

f^*ffi^*iff*»»^ftltll»ttl** Ti0 2 , Ta 2 O s > Hfl0 2 . Zr0 2 > 
Ce0 2 > A1 2 0 3 , Y 2 0 3 . ZnSs MgCK La 2 0 3 > CdS> Si #$Mo ftM&tfx 

%wMtwiwMi&> ^r^ffl sio 2 . MgF 2 > ThF 4 o wftftmmhft^M 
m&iotT&ttnvsu& Ta 2 o 5 . Tio 2 , mmfti&$ryti%&$ifr&ftMtt}Qt 

3fc*ttWttft Si0 2 . 

$ij^-0.0025nm / K~+0.0025nm / K ISHrt, i**aitteJBJMiffii5¥ 

J^MHIIIt iooxio- 7 -BOxio- 7 mfflF'3W*MiiiiJW, fi^'S 



rtttfrW. W&^il^^^KW^^^filWraHSKfll^ iooghz 

(ffiMH 1 0.8nm ftSt-KNIff). Jik^h, &«JiML ttttftM* 0.2nm 
W— JSft. 3Ejfcflf»T. ^UmfftBtt 2.5pm (0.0025nm) 
/KM^lSIi^ 100 ft (^-30*CS+70-C) 

jtb^h, ikmft&&m&m&mftmMmte&f&®tommm : ? soghz 

(ffiS^ift-feraRI* 0.4nm) o m^nyt^Mc^m^h O.lnm Kjffi&4M£ttr 

j^Tft ioo e c (fil$n-30"CM+70*C) mu&^itH, 

&iFffi#ri£, »S*SBHSB*-0.0025nm / K 

S+0.0025nm/K (tt;3&^-0.0005nm/K M+0.0005nm/K)o SI, W 

455GPa, M^w^rttR±**^a«iKwaaii*M. *^#^js«t-^ 
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m 1 m&E&MW 1-22 4 , ^M-^SiSmffl^-30' , CM+70 , C6<J 
W«ttfc#lfeK». 1-22 JMrW^a^W^^Mffi^F WDM 

& io- 7 / K R'O ^-^SfCtt;#l^fKi^^-*o 

%k&iE i2oo°cs i45or«&«»«i. mw> mm. %}m#» gg&A- 

4*4^*0* + WMi^ff^^ttiiKtiii 100 X IO' 7 / 

iff SiO^JK*7*Jft* t^^%^IWMW^MfMffl^K 

i«3t^ji«iw^rft. rt^a. wn. iad cmnmum 

Ta 2 o 5 ffBU^^tfpMijR«1&±.' ffJS^ 
WS*JS*ffiW5fP5E»S*M W*«JK« 85^ W^T£ffi*NB&* 85 



20%P 2 O 5 ~20% AlF 3 -24%CaF 2 

-20%SrF 2 -16%BaO CfcfcK), 3fD«WM*tt««A*al. fcJMTffl^ 
* 30%Na 2 O-70%SiO 2 <0*%), l" 22 * * 

®M&mtmnmkm&mmto¥®m&®Bm%&mi* 125 x 10- 7 / 

Kffl 112X10- 7 /Ko 
£lfe&2ti01 23 

^M^I 5 1 X 1 X lcm MRtt'b#&% 

mfc&M& SUS410 ffijft 110X10- 7 /K)o 1A, 

B«l#2A. b J6ffl#Aa?LW«MQ'H3e» ^#^0 «>N*#1A. 

B AWK^t^J^ lX2X2.5cm, W^I^TC^ 2A. B ^WRTfrlM^ 1 
XlXlcmo 

-1975 f8S^^jS^^V*"» ffiB&MLT (23"C) 
ftTIWWWtt. inm 0 HI. BME**»*»fc»9tt 

^W««ft*¥*3* BK7 (SiO z . B 2 O a > Na 2 0.&K 2 0##J3j74$i 



9^%. l\B%XR6mfcK) Mj&ftRtt'b* lXIXIcm, 

mmmmfflfe$:M:$:WM%i> $nffl3#r^o i^ifWHt* 75X 
10-VKo u^mmm 22 mwm^m, m^mmm^Mnm^ mjs& 

^4»j £c ^^#ia ; ffTlnl#Wif'teo nMffiM&Xl 8nm«, @M. 

& jfitt 24 

fc^W* 1 ff*Wffl^4»ffl^ WDM 

jfc — # Fabry-perot MtfJ l-55nm £ifflrtt4fr*t:%#. 
/(HL) 7 /H 2 L(HL) 7 H/ H ^***f* 

fP L MK« 7 Jgffl-£ (A* 14 MJ8I)» £±3** 7 JB&frlt±?l&ftl 2 

j* l ** 7 jm*. W7I^±m-ihi. as, m- 

AM»«fttMA Ta^tf^JM^, Mt#Jl#Mjg3j 350*C„ 

ii^T^^W4 3 '«^Mjg-20rM+40*cmfflrtWMJg^^ 

i, n^Mmmmm 10 #£ij7+o.ooonm/K #rtto m 

tit* 1mm, 1 4"*^— £4»0f*3J*. #ilJT^-0.0008nm/K-^+0.0020nm 

/K^iraW— ^Sfefi. Banff. B«fiEW*«ll3fett*flMfcfeW- 

•fettia^— cx /4) sr^t^wh^— ( x /4> wn^. 

fttf #«HRtttt***TWA, Ti0 2 , Ta 2 0 5 > HfQ 2 . Zr0 2 . Ce0 2 > A1 2 0 3 > 

Y 2 0 3 . ZnS. MgO> La^ CdS & Si, M«5*f*»fRW#miUft. ft 
ftl, SiQ 2 . MgF 2 ^ThF 4 o 



f*ft#£/immj&T--# Fabry perotS^***. #A 

JMBHEffiffl^ffc* WDM 

^J«J 25 

|ft«-3H»«fll*«» 50mm mmfc* 12mm, 

^ 46.5 $^ %A1 2 0 3 ,. 19.6 /£#%Na 2 0, 7.0 0&%K 2 O, 

16.6^%Ti0 2 , 5.2 *#WMgO, 1.8 JfcfcKZnO. »«3««£^W^ 

T 50GHZ-M Fabry-Perot ^**». ^W#^^^^J 1544nm. £± 

*t soGHz wdm ftWflBW*ff^fiiwwPi tmmm 

3tM^m<¥'bffi&Z.fflft}ffl^ 50GHz, 0.4nmo JMfcifeift, it 

&&mmffi&&*&*l 30nm-40^m, SjI^WMS Ta 2 O s ^ Si0 2 

*. £ji§t*«@©3st ioo mm* &ftm&mmm&2-j3, m*mm 

1.4mmX 1.4mm, ^pJ7B#$*§^« Wtt 
*C, ^SP^ft^ 30'CT, #SITiEtt3aa*«f. ^W, B^M^M 

&«#»j^ffl#m. wwttfc. 



^^-0.0004nm / K, ^Ul^^SfcltW 24 flWSHJNftB*. 3ft*»tt 
10" 7 /Ko 

5, WDM WiS«Af-ft«iI^^^MtS«I 

*j-fcfc#<j2 

24, 5pJfflW«K4fe*¥«ffll BK7 ftftgM&ft 
»JT 0.005nm/K 6»{S» EMM, ^*«WW*l*#fflfck» 

^i&tfij 26 

■frv&mmm, *nwtn*» C4A. 4b, 40, ^a#8WW*ti«-&# 



^1. 

^/^#JH)o &ffl#T$£, «t*l**l*» C5A, 5B. 5C> 5D) #ilJT 

1 S 22 ttttttN/ftft 

Miift^M> x 3 91 x 4. ammjuhi (smf) s»mw#r 
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